using Bacillus subtilis 18 High antioxidants level in food is gradually becoming popular because of the enhanced risk of 19 oxidative stress in humans. Bread wheat is rich in vital antioxidants but its major bioactive 20 compounds are not available for the human. This study was conducted with the aim to enhance the 21 phytochemical constituents and antioxidative activity of wheat grains by fermenting it with the use 22 of Bacillus subtilis KCTC 13241. The antioxidative potential was determined by DPPH (2,2-23 diphenyl-1-picryl-hydrazyl) and ABTS (3-ethyl-benzothiazo-line-6-sulfonic acid) radical 24 scavenging assay as well by the concentration of amino acids, flavonoids, minerals, carbohydrates 25 and phenolic compounds. Different varieties showed different free radical scavenging potential on 26 fermentation, which was significantly high with respect to their corresponding unfermented wheat 27 varieties. The highest potential was found in a fermented wheat variety named as Namhae and this 28 combination can be used in pharmaceutical and food industries.
Introduction 7 microliters of 5% sodium nitrate (NaNO3) solution was added and allowed to react for five minutes 117 at 25 o C followed by the addition of seventy microliters of 10% aluminium chloride (AlCl3). 118 Addition of 175 mL of one molar sodium hydroxide (NaOH) was done after five minutes and 119 absorbance was recorded instantly 505 nm by using spectrophotometer (Thermo Fischer Scientific, 120 Vantaa, Finland). A calibration curve was drawn by using catechin as a standard and total 121 flavonoids stated as catechin equivalent (µgCE/g).
122
DPPH (2,2-diphenyl-1-picrylhydrazyl) radical-scavenging assay 123 The free radical-scavenging activity of fermented wheat extracts was measured by using protocol It was determined by following the protocol by Ali (Ali et al. 2017 The variation in microbial population within the same factor perhaps due to the difference in results of TPC showed that amount of free phenolic compounds were considerably increased 191 according to the potential of above wheat varieties when these were allowed to ferment for 72 192 hours then cooked wheat. Previous experimental results also narrated that the phenolic content of and its corresponding Namhae (CW) showed 76.33 ± 6.31 followed by Milseoung (FW) that fermented Namhae has enough potential to protect humans against the oxidative stress but in The concentration of amino acids available in the FW and CW varieties is presented in calcium plays its role for their functions and also supports to relax and contract the muscles.
295
Sodium helps for regulation of electrolyte balance, heart function and metabolic activities.
296
Magnesium aids to make the proteins, immune system and control constipation while potassium The results of the present study reveal that microbial fermentation of bread wheat using Bacillus 306 subtilis KCTC 13241 is a highly effective technique for quality enhancement both in antioxidant 307 potential and nutritional aspects. Most of the free radicals scavenging compounds are present in 308 bound form in wheat and functionally inert because they are not available to the human body. It is cleared from the obtained results that there is a significant value addition to fermented wheat 310 varieties because of increase in their potential to reduce the risk of oxidative stress as well as to 311 combat with hidden hunger due to malnutrition. In the present era, the main focus is on the increase 312 of wheat yield which leads towards the dilution in quality characters of wheat. All the time, less 313 attention is paid to utilize the quality parameters up to the potential by employing suitable 314 techniques. Considerable quality gap is found between available and potential status in 315 unfermented wheat varieties during the study. To fulfil this gap, bacterial (B. subtilis KCTC 13241) 316 fermentation is the best option that is convenient, reliable and very cheap. Therefore, it is 317 concluded that Namhae variety is the most potent regarding the discussed parameters and can be 318 used on a commercial scale for fermentation.
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